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(54) Coating apparatus 

(57) A fluid application system for ap- 
plying fluid to a moveable surface com- 
prises an applicator roller (3) moveable 
between a position in which it contacts 
the surface and a position In which it is 
spaced from the surface. A means (7, 8, 
9, 1 0 and 1 1 ) Is provided to rotate the 
applicator roller when it is in contact 
with the surface and a means (12, 15, 
16, 17, 10 and 1 1) is provided to rotate 
the applicator roller whien it is spaced 
from the surface. The system may form 
part of a fluid applying machine which 
can operate in one mode as a printing 
machine or in another mode as a coat- 
ing machine. 




The drawing(s) originally filed was/were informal and the print here reproduced is taken from a later filed formal copy. 
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SPECIFICATION 

improvements in or reiating to the application of 
fluids 

5 

This invention relates to fluid applying machines and 
IS concerned with such machines wherein an accu- 
rately and consistently metered film of fluid is 
applied to a moving surface. 

10 The invention is applicable to lithographic printing 
machines, in which case the fluid may be a damping 
solution and the fluid receiving surface may be the 
surface of a lithographic printing plate, or the fluid 
may be a coating fluid for coating onto material 

1 5 passing through the printing press, for decorative or 
protective purposes. The invention is, however, also 
applicable to coating machines in which case the 
.fluid is a coating fluid for coating on to, for example, 
printed material for decorative or protective pur- 

20 poses. The coating fluid may be applied to the 
printed material or the like indirectly in which case 
the fluid receiving surface may be the surface of (i) a 
plate mounted on a printing machine plate cylinder, 
(ii) a rubber blanket which may have a continuous 

25 surface or which may be relieved or underpacked to 
vary the effective thickness In certain areas so as to 
transfer fluid selectively, or (iii) a transfer roller 
which may have a continuous surfeoe or which may 
have a surface relieved in certain areas so as to 

30 transfer fluid selectively. Alternatively, the coating 
fluid may be directly applied to the printed material 
or the like in which case the fluid receiving surface is 
the surface of the material itself. 
During lithographic printing, damping solution is 

35 applied to the printing plate In the form of a very thin 
film and the solution is principally water In which 
isopropyl alcohol, gum arable, and other additives 
may be dissolved. Coating fluids may include a 
solvent based coating medium or may include a 

40 coating medium in the form of an emulsion in a fluid 
carrier, often water. As the solvent or carrier evapo- 
rates a film of coating medium remains on the paper, 
board or other material being coated. The rate of 
evaporation of lithographic damping solution or of 

45 coating medium solvent or carrier is necessarily 
quite rapid, and it is an object of the invention to 
provide a fluid application system for a fluid ap- 
plying machine wherein drying off of the fluid 
application system Is prevented or inhibited whilst 

50 the machine is stopped or idling without material or 
the like being passed through it for printing or 
coating, or to provide means to refresh and renew 
the film of fluid on the roller system whilst the 
machine is stopped or idling in preparation for a flow 

55 of material to be printed or coated to commence. 
It is a further object to provide a fluid applying 
machine In the form of a lithographic printing 
machine wherein the system for applying damping 
solution during printing can be used alternatively for 

60 applying coating fluid. 

According to one aspect of the present invention 
there is provided a fluid application system for 
applying fluid to a moveable fluid receiving surface, 
which system comprises: 

65 (i) an applicator roller moveable between a posi- 



tion in which it contacts said surface, and a position 
in which It is spaced from said surface, 

(ii) a source of fluid, 

(iii) a means of transferring fluid from said 
70 source to said applicator roller, 

(iv) a means of rotating the applicator roller at 
the same surface speed as the surface when it (s in 
its position where it contacts said surface, and 

(v) a means of rotating the applicator roller when 
75 it is in its position where it is spaced from said 

surface irrespective of whether or not the surface is 
moving. 

In a particularly preferred embodiment the means 
of transferring fluid from said source to said applica- 

80 tor roller comprises a rotatably mounted second 
roller arranged to form a nip with the applicator 
roller both when it is in contact with the surface and 
when it is spaced from the surface and a metering 
roller mounted for rotation so as to form a nip with 

85 said second roller and arranged to receive fluid from 
said source. The second roller and the applicator 
roller are geared together so that they rotate at the 
same surface speed and a first drive means is 
provided to move the fluid receiving surface. Aflrst 

90 transmission system links the first drive means and 
the second roller so that the applicator roller has the 
same surface speed as the fluid-receiving surface 
when in its position where it contacts the surface. A 
second drive means is provided for rotating the 

95 metering roller independently of the fluid receiving 
surface and a second transmission system links the 
second drive means and the second roller so that the 
applicator roller can also be driven by the second 
drive means. The first and second transmission 

100 systems are so arranged that in normal operation of 
the fluid application system with the applicator roller 
in its position where it contacts the surface, the 
applicator roller is driven from the first drive means 
and the second transmission system is over-ridden. 

105 When the applicator roller Is tripped to its position 
where it is spaced from the surface and the first drive 
means is stopped or rotating very slowly, the 
applicator roller is driven from the second drive 
means and the first transmission system is over- 

110 ridden. 

By enabling the applicator roller to be kept rotating 
in this way irrespective of whether or not the fluid 
receiving surface is rotating, the applicator roller and 
the fluid transferring means are kept wetted with the 

115 fluid and thus drying off is prevented. 

Preferably the source is in the form of a trough 
containing the fluid and the transferring means 
includes a fourth roller dipping into the fluid in the 
trough and mounted for rotation so as to form a nip 

120 with the metering roller and geared to the metering 
roller so as to rotate with the metering roller. 

In the case where the system includes an applica- 
tor roller and three other rollers in, for example, the 
manner described above, It is preferred for these 

125 four rollers to be arranged so that they can adopt 
various configurations in accordance with a further 
aspect of the present invention which provides a 
fluid application system for applying fluid to a 
moveable fluid-receiving surface, which system 

130 comprises. 
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(i) an applicator roller, 
(fi) a source of fluid, and 

(iii) a means of transferring fluid from said 
source to said applicator roller, whiich transferring 

,5 means comprises second, third and fourth rollers, 
wherein said rollers can adopt 

(a) a first configuration in which the applicator 
roller Is in a first position in which it contacts said 
surface and said second roller and the third roller Is 

1 0 in a first position in which it contacts the second 
roller and the fourth roller, 

(b) a second configuration in which the applica- 
tor roller is In a second position in which it is spaced 
from said surface but contacts said second roller and 

15 said third roller is in its first position, 

(c) a third configuration In which the applicator 
roijer is in a third position In which it is spaced from 
said surface and from said second roller and said 
third roller Is in a second position in which it is 

20 spaced from the second roller but contacts the fourth 
roller, and 

(d) a fourth configuration in which the applicator 
roller is In a fourth position in which it contacts said 
surface but is spaced from second roller and said 

25 third roller is in its second position. 

The fluid application systems in accordance with 
the foregoing aspects of the present Invention may 
be used in a fluid applying machine In accordance 
with another aspect orf.the present invention for 
30 applying fluid to material which machine comprises, 
(i) a moveable flu Id-receivtng surface, 
iW) a fluid application system comprising an 
applicator roller, a source of fluid, and a means of 
transferring fluid from said source to said applicator 
.35 roller, said applicator roller being moveable between 
a position in which it contacts said surface and a 
position in which it is spaced from said surface, 

(lii) a meansforcontrollingtheamount of fluid 
transferred from said source of fluid to said iapplica- 
40 tor roller, 

(iv) a means of transporting material through the 
machine along a path to a station at which it can 
receive fluid from said fluid receiving surface, 

<v) a means of detecting the presence or absence 
45 of material at a location along said path, 

(vi) a mechanism actuable in dependence on the 
detecting means and operable in 

(a) a firstmode in which it regulates the fluid 
controlling means such that the amount of fluid 

50 transferred to said applicator roller is adjusted in 
dependence upon whether or not material is present 
at said station, and 

(b) a second mode in which it moves the applica- 
tor roller between its positions and regulates the 

55 fluid controlling means such that the applicator 
roller is moved to its position in which it is spaced 
from said surface and the amount of fluid transferred 
to it is adjusted at a selectable time interval before 
no further material is present at said station and the 

60 applicator roller is moved to its position in which it 
contacts said surface and the amount of fluid 
transferred to it is adjusted at a selectable time 
interval before further material is present at said 
station, and 

65 (vii) a selector switch bperably connected to said 



detecting meansfor enabling the mechanism to 
operate in either the first mode or the second mode 
as desired. 

In accordance with this aspect of the invention the 

70 behaviour of the machine when no material is 
detected at said location can be selected by suitably 
actuating the selector switch. 

In the case where the machine is to operate as an 
offset lithographic printing machine, the selector 

75 switch is actuated by the operator so that the first 
mode of operation occurs. In this way, when no . 
material is detected at said location, the mechanism 
automatically operates so that, at the time the 
missing material would have reached the printing 

80 station, the amount of fluid (i.e. damping solution) 
being transferred from the fluid source to the 
applicator roller is adjusted, contact is brolcen be- . 
tween the plate cylinder and the blanket cylinder, 
and the blanket cylinder and the impression cylinder 

85 no longer co-operate. In the case where the flow of 
material through the machine Is halted temporarily, 
the applicator roller remains in its position where it 
is in contact with the fluid receiving surface. Howev- 
er, in the case where the flow of material is halted for 

90 a relatively long time, it is preferred for the applica- 
tor roller to be tripped to its position in which it is 
spaced from the fluid receiving surface. This can be 
effected manually (possibly remotely controlled) or 
automatically by means of a timer. The adjustment 

95 in fluid transfer and possibly tripping of the applica- 
tor roller are arranged to take place at a time such 
tliat material still in train in the machine is properiy 
printed at the printing station. When the flow of 
material is recommenced, the applicator roller is 

100 tripped back into contact with the fluid receiving 
surface as necessary and the fluid transfer Is re- 
adjusted at a time corresponding to a number of 
machine revolutions before the material reaches the 
printing station. If desired, this number may be 

105 controllable by the operator. Also the cylinder 
contacts are automatically re-established in sequ- 
ence so that the first material to arrive at the printing 
station is properiy printined. 
In the case where the machine is to operate as a 

110 coating machine, the selector switch is actuated by 
the operator so that the mechanism operates in the 
second mode. In this way, at a time interval (select- 
able by the operator) after no material is detected at 
said location the mechanism initiates a trip-off 

1 1 5 sequence wherein the applicator roller automatically 
moves to its position in which it is spaced from the 
fluid receiving surface, until such time as the flow of 
material recommences, and the amount of fluid 
transferred to the applicator roller is adjusted. When 

120 the last material in train in the machine has passed 
the coating station, the contact between the blanket 
and plate cylinders is automatically broken and the 
impression and blanket cylinders are automatically 
moved out of co-operation. The tripping of the 

125 applicator roller and cylinders and the reduction in 
fluid transfer are selected to take place at a time such 
that any material still in train In the machine is 
properiy coated. When the flow of material through 
the machine is recommenced, material is again 

130 detected at said location and at a time interval 
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(selectable by the operator) after this a trip-on 
sequence is initiated wherein the applicator roller 
automatically trips to its position where It contacts 
the fluid receiving surface the amount of fluid being 

5 transferred is adjusted and contact is re-established 
between the blanket and plate cylinders, so as to 
re-establish the thickness of the film of coating fluid. 
Then, when the first material reaches the coating 
station, the blanket cylinder moves into co-operation 

10 with the impression cylinder so as.td apply coating . 
fluid to the first and subsequent material. 

In some circumstances when operating as a 
coating machine. It may be found that there is an 
excessive accumulation of fluid on the applicator 

16 roller when it is in its position where it is spaced 
from the fluid receiving surface. This can be avoided 
by arranging for the mechanism to operate In a third 
mode (also selectable by the selector switch) which 
is similar to the second mode but in which, addition- 

20 ally, the means of transferring fluid from the source 
to the applicator roller is rendered ineffective. In the 
case where the means of transferring the fluid 
includes three rollers capable of adopting, with the 
applicator roller, the first, second, third and fourth 

25 configurations as previously described, this can be 
achieved by an-anging for the applicator roller to be 
capable of occupying two positions in which it is 
spaced from the fluid receiving surface. In one of 
thesetheiapplicator roller maintains contact with the 

30 second roller and the third roller contacts the second 
and fourth rollers i.e. the rollers adopt the aforemen- 
tioned second configuration; in the other, the appli- 
cator roller is spaced from the second roller and the 
third roller is spaced from the second roller but 

35 maintains contact with the fourth roller I.e. the 
rollers adopt the aforementioned third configura- 
tion. When operating in the third mode the mechan- 
ism, in dependence upon the detecting means, 
causes the rollers to adopt the second configuration 

40 and the amount of fluid transferred to the applicator 
roller to be adjusted at a selectable time interval 
before no further material is present at said station. 
Thereafter the rollers are caused to adopt the third 
configuration wherein flow of fluid from the source 

45 to the applicator roller is prevented at a selectable 
time interval before no further material is present at 
said station. Then, at a selectable time interval 
before further material is present at said station, the 
rollers are caused to return to the second configura- 

60 tlon (where flow of fluid from the source to the 
applicator roller is restored). Thereafter, at a select- 
able time Interval before further material is present 
at said station, the rollers are caused to adopt the 
first configuration and the amount of fiuid transfer- 

55 red to the applicator roller is adjusted. 

In operation, the selector switch is actuated by the 
operator so that the mechanism operates in the third 
mode. In this way, at a time interval (selectable by 
the operator) after no material is detected at said 

60 location the mechanism initiates a trip-off sequence 
wherein the applicator roller automatically moves 
from its first position to Its third position in which It 
is spaced from the fluid receiving surface and from 
the second roller, and the third roller automatically 
65 moves from its first to its second position, (i.e. the 



rollers adopt the third configuration) and the amount 
of fluid transferred to the third roller is adjusted, until 
such time as the flow of material recommences. 
When the last material In train in the machine has 

70 passed the coating station, the contact between the 
blanket and plate cylinders is automatically broken 
and the impression and blanket cylinders are auto- 
matically moved out of co-operation. When the flow 
of material through the machine is recommenced, 

75 material is again detected atsald location and ata 
time interval (selectable by the operator) after this a 
trip-on sequence is initiated wherein the third roller 
returns to its first position, and after a short time 
interval the applicator roller returns to its second 

80 position (i.e. the rollers adopt the second configura- 
tion). Then after a further short time interval the 
applicator roller returns to its first position (I.e. the 
rollers adopt the first configuration), the amount of 
fluid being transferred is adjusted, and contact is 

85 re-established between blanket and plate cylinders 
so as to re-establish the thickness of the film of 
coating fluid. Then, when the first material reaches 
the coating station, the blanket cylinder moves into 
co-operation with the impression cylinder so as to 

90 apply coating fluid to the first and subequent 
material. 

Preferably, the selector switch is so arranged that 
when the second or third mode is selected so that 
the apparatus functions as a coater, the plate inking 
95 rollers and any other inking system functions are 
tripped-off and inhibited fiiom returning to their 
printing position for as long as the mode is selected. 

For a better understanding of the invention and to 
show how the same may be carried out reference 
100 will now be made by way of example to the 
accompanying drawings, in which :- 

Figure 1 is a side elevation of a printing unit of a 
multi-colour sheet fed offset lithographic printing 
machine incorporating a fluid application system in 
1 05 accordance with the present invention. 

Figure 2 is a plan view of the system of Rgure 1 , 
Figure 3 is a diagrammatic side view of the systerti 
of Figure 1 with its rollers in a first configuration. 
Figure 4 Is a diagrammatic side view of the system 
110 of Figure 1 with its rollers in a second configuration. 
Figure 5 is a diagrammatic side view of the system 
of Rgure 1 with its rollers in a third configuration. 

Figure 5 is a diagrammatic side view of the system 
of Figure 1 with Its rollers in a fourth configuration, 
115 F/^t/re 7 is a side elevation of the lithographic 
printing machine of Figure 1, 

Figure 8 is a side view of a part of the system of 
Rgures 1 to 7 showing mounting details and means 
of adjusting the rollers and of moving them between 
120 their respective positions. 

Figure 9 is a diagram showing an electrical circuit 
for the control of the roller positions of the system of 
Figures 1 to 8, 
Figure 10 is a view similar to that of Figure 2 but 
125 illustrating another embodiment of the invention, 
and 

Figure / / is a view similar to that of Figure 2 but 
illustrating a further embodiment of the invention. 
Referring to the drawings, and particularly to 
130 Figures 1 and 2, there is shown a fluid applying 
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system suitable for the application of damping 
solution during llthographfc printing or for the 
application of coating fluid during coating. 
The system Includes plate cylinder 1 carrying a 
5 printing plate having a cylindrical surface for receiv- 
ing fluid (e.g. damping solution orcoating solution 
or emulsion) from a souce of fluid In the form of a 
trough 2 and a conventional means (not shown) is 
provided to rotate the cylinder. The fluid is circulated 

10 through the trough via a pump and a conventional 
filter (not shown) so as to maintain a constant level 
in the trough by means of a conventional weir or the 
lilce (not shown). The fluid is applied to the cylindric- 
al surface of the plate by means of an applicator 

1 5 roller 3 mounted for rotation in contact with the 
plate. Fluid is transferred to the applicator roller 3 
from the trough by means of a second roller 4 
mounted for rotation In contact with the applicator 
roller 3, a metering roller 5 mounted for rotation In 

20 contact with the second roller 4 and a fourth roller 6 
mounted for rotation in contact with the metering 
roller 5 and immersed in the fluid in the trough. The 
second roiler 4 is equipped with a conventional 
means (not shown) whereby it can be subjected to 

25 axial reciprocation with a stepless variation of the 
strol(e of movement from zero to a maximum. The 
printing machine includes a blacket cylinder 20 and 
an Impression cylinder 21 In conventional manner. 
The cylinder 1 and the rollers 3, 4, 5 and 6 are 

30 interconnected by first and second transmission 
systems comprising trains of gears and idler gears, 
some fitted with a one-way drive device (e.g. a free 
wheel clutch) between gear and shaft The first 
transmission system comprises a gear 7 fitted on 

35 cylinder 1 and having a pitch circle diameter nomin- 
ally the same as the diameter over the cylinder. This 
gear 7 engages with an idler gear 8 which in turn 
engages with a gear 9. Gear 9 is coupled to the shaft 
of roller 4 by means of a first one-way drive device 

40 arranged so that when gear 7 is running in an 
anti-cloclcwise direction viewed from left Rgure 2 
drive is transmitted from the gear to the roller shaft. 
This permits roller 4 to rotate.in an anti-clockwise 
sense at a higher speed than gear 9 by overruning 

45 the first oneway drive device. Hence roller 4 can 
continue to rotate anti-clockwise when gears 9, 8 and 
7 are stationary as, for example, when the machine 
is stopped and the cylinder 1 1s not rotating. 
A gear 10 Is keyed or otherwise secured to the 

50 shaft of roller 4, and engages with a gear 1 1 which is 
keyed or othenA/ise secured to the shaft of roller 3. 
The gear ratios are selected so that the surface 
speeds of rollers 3 and 4 when driven by the cylinder 
1 via the gear train 1, 8, 9, 10 and 1 1 and the first 

55 one-way drive device are the same as the surface 
speed of the cylinder 1 . Thus applicator roller 3 
rotates with roller 4. 

A variable speed motor 1 2 is provided to drive 
roller 6 and a gear 13 is keyed or otherwise secured 

60 to the shaft of roller 6 for engagement with a gear 14 
keyed or otherwise secured to the shaft of roller 5. (In 
an alternative embodiment the motor 12 maybe 
arranged to drive roller 5 directly Instead). 
The second transmission system comprises a 

65 further gear 1 5 secured to the shaft of roller 6. Gear 



1 5 engages with an idler gear 1 6 which is connected 
via a second one-way drive device to a shaft to which 
a gear 17 Is secured. Gear 17 works in engagement 
with the gear 1 0 secured to the rol ler 4. The second 

70 one-way drive device is so arranged that when gear 

16 is running in a clockwise direction viewed from 
the left of Figure 2 drive Is transmitted from the gear 
to the shaftand so to gear 17. Thus gear 17 can 
rotate in a clockwise sense at a higher speed than 

75 gear 16 by overrunning the second one-way drive 
device and gear 10 (and hence roller 4) can continue 
to rotate anti clockwise when gears 15 and 16 are 
stationary or when the pitch line speed of gear 7 
running anti clockwise is greater than the pitch line 

80 speedof gear 15 running anti clockwise. (In an 
alternative embodiment the gear 16 can engage 
withgear13to providea drive to roller 4. Alternative 
methods of enabling roller 4 to be continually 
rotating even when cylinder 1 is stationary Involve 
85 using a completely independent motorised drive for 
roller 4 or a geariess drive from roller 6). 

It will be apparentthat when operating there is 
usually relative motion at the nip between rollers 4 
and 5 with roller 4 being driven by the cylinder 1 at 
90 relatively high speed and roller 5 being driven by 
roller 6 and Its variable speed motor 1 2 at relatively 
low speed. Control of the amount of fluid fed up to 
the applicator roller 3 (and hence to cylinder 1 ) is 
effected by controlling the speed of rotation of roller 
95 6 through the variable speed control providied for the 
drive motor 12 and by adjusting the nip pressures 
between the contacting rollers. 

As will be described hereinafter, the mountings for 
all four rollers 3, 4, 5 and 6 incorporate conventional 

100 . means to adjust the distances between the roller 
centres at each end so that the rollers can be set 
mutually parallel and the pressures between rollers 
can be adjusted. The mountings for roller 6 in 
particular are so arranged that roller 6 can be set 

105 skewed relative to roller 5 so that the distance 
between the centres of the rollers at each end is 
different to the distance between the centres at the 
middle of the rollers. This permits an increased feed 
of fluid into the roller system at the extremities of the 

110 roller relative to the feed at its centre. . 

In addition, the mounting of applicator roller 3 is 
a rranged so that it can be tripped from a first 
position in which it contacts the plate to a second 
position In which it is spaced from the plate but still 

115 contacts second roIler4. A second trip movement 
causes roller 3 to adopt a third position in which it 
remains out of contact with the plate but is also out 
of contact with roller 4. A third trip movement causes 
roller 3 to adopt a fourth position in which it remains 

1 20 out of contact with roller 4 but moves back Into 
contact with the plate 1 so that roller 3 can be 
cleaned via the plate through the printing press 
Inking system cleaning equipment, when the system 
is used in conjunction with a lithographic printing 

1 25 press plate cylinder. 

The mounting of roller 5 is additionally arranged 
so that roller 5 can be tripped between a first 
position In which It contacts the second roller 4 and 
the fourth roller 6 and a second position in which it is 

130 spaced from roller 4 but still contacts roller 6. 
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When the machine is running normally with 
sheets passing through and the fluid film being 
applied, the rollers are \n a first configuration as 
shown in Figure 3. Roller 4 is driven by gears 7, 8 and 
5 Swathe first one-way drive device and drives roller 
3 via gears 10 and 1 1 . Roller 6 is driven at relatively 
low speed by its variable speed electric motor 12 and 
roller 5 is driven at a corresponding speed by gears 
13 and 14. Gear 17 is driven in a clockwise sense at 
10 relatively high speed by gear 10, and the second 
one-way clutch slips to allow gear 16 to run at 
relatively low speed as driven by gear 15. 

Control of the amount offluid applied is effected 
by varying the speed of the electric motor 12 driving 
15 roller 6. It is an advantage If the motor speed control 
is electronic, so that it can readily be coupled to 
equipment designed to control the supply of fluid 
automatically. Afurther control of the amount of 
fluid applied can be effected by adjustment of the 
20 pressure between rollers 4 and 5 or between rollers 5 
and 6 at their contact zones, and an adjustment to 
the supply to the ends of the rollers relative to their 
centre sections (and thus to the edges of the printing 
plate mounted on cylinder 1 during printing) can be 
25 arranged by skewing roller 6 so that its ends are 
somewhat further separated from roller 5 than its 
centre. Thus the supply at the ends of the rollers is 
more than the supply at the centre, and for a given 
rate of feed the supply atthe ends Is Increased. If the 
30 rate of feed is reduced, the supply at the ends can be 
maintained while the supply atthe centre Is reduced. . 
Intermediate settings are obviously possible. 

Additional local control may be effected by scrap- 
ers bearing on roller 6 or roller 4 to remove fluid 
35 before it reaches roller 3, or "squeegee" rollers 
bearing on roller 6 or roller 4for the same purpose. 
This, especially when coupled with a reduction in the 
axial movement of roller 4 reduces the supply of 
fluid to areas not requiring It, and thereby prevents 
40 undue accumulation offluid in these zones of the 
fluid application system. This is particularly useful 
when printing or coating material of a size less than 
the maximum width capacity of the machine system. 
In order to minimise any risk of damage to soft roller 
45 surfaces when scraper blades or squeegee rollers 
are in use and the fluid film thickness is locally 
reduced, it may be desirable to apply a lubricant fluid 

(with properties compatible with the fluid being 
applied) to the roller system after the position of the 

50 scraper blades or squeegee rollers. The lubricant 
fluid may be applied in the form of a mist or spray 
from a suitable means of providing a small regulated 
supply. . 
Should the regular flow of material to be printed or 

55 coated be halted, the supply offluid to the cylinder 1 
must be controlled to prevent accumulation. In 
certain cases, as for example when the fluid applica- 
tion system is operating in a mode in which it serves 
as a damping system, it is desirable that roller 3 

60 should remain in contact with the printing plate on 
cylinder 1 to keep it moist but that the amount of 
fluid supplied to it should be greatly reduced. In 
order to achieve this an automatic control can be 
brought Into operation so that the speed of roller 6 is 

65 reduced to a relatively low speed, while the rollers 



remain in the position shown in Figure 3. 

Interruption of the supply offluid can be effected if 
necessary by tripping roller 3 about the centre of 
roller 4 to a second position in vyhich it is out of 

70 contact with the plate as shown in Rgure 4. When 
the roller system is in this second configuration, 
during normal operating procedures, the printing 
machine may be stopped by the operator, it it may 
be turned at various speeds. It is desirable that under 

75 these conditions ail the rollers In the fluid application 
system should remain In contact and continue to 
rotate constantly so as; to prevent drying out and the 
subsequent waste of time Involved In re-establishing 
their most conditions or even washing If the fluid has 

80 dried out and left a deposit on the roller surfaces. If, 
when in the configuration shown in Rgure 4, the 
machine is running at such a speed that the speed of 
gear 17 driven by gears 7, 8, 9 and 1 0 exceeds the 
speed of gear 16 driven by gear 15, then the second 

85 one-way drive device will slip and rollers 4 and 3 will 
be driven from the cylinder 1 via gears 7, 8, 9, 10 and 
1 1 and the first one-way drive device. If the cylinder 1 
Is stopped gears 7, 8 and 9 become stationary, and 
rollers 4 and 3 are driven by gears 15, 16, 17, 10 and 

90 1 1 via the second one-way drive device and the first 
one-way drive device will slip. In either set of 
circumstances, roller 5 is driven from roller 6 by 
gears 13 and 14. Thus, the rollers 3, 4, 5 and 6 are 
kept in mutual contact and the fluid lifted by roller 6 

95 from the trough is circulated to keep the system 
moist 

Whenever the plate cylinder is stopped, the appli- 
cator roller 3 Is automatically lifted off the plate 
cylinder so that it adopts Its second position as 

100 shown in Figure 4. 

When the system is being used to apply a damper 
fountain solution to a lithographic plate, the surface 
of roller 3 can become contaminated to a degree by 
ink picked up from the image areas of the printing 

105 plate. When the press is in the configuration shown 
in Figure 4, under certain circumstances, (depending 
on the degree of contamination of the surface of 
roller 3, the type of ink and fountain solution 
composition, and thedegreeof cleanliness of the 

110 system as a whole which slowly deteriorates during 
a printing runHnkfrom roller3 can transfer to roller 
4. This has the effect of reducing the efficiency of the 
surface of roller 4for carrying the uniform film of 
fountain solution desirable for lithographic printing. 

115 Ink can be fed back furthermore to rollers 5 and 6, 
and affect their efficiency in the same way. In order 
to isolate rollers completely if desired, a second 
tripping action Is provided so that the rollers take up 
a third configuration as shown in Figure 5, in which 

120 roller 3 moves to a third position where it is spaced 
from roller 4 while remaining out of contact with the 
printing plate and roller 5 moves to a second 
position where it is out of contact with roller 4 while 
remaining in contact with roller 6. The roller 3 moves 

125 through a small distance only which is insufficientto 
cause complete disengagement of the drive gears 10 
and 11. When it is anticipated that the rollers will be 
stopped it is desirable that rollers 4 and 5 are 
separated to avoid the formation of a semi- 

130 permanent Impression in the resilient surface of 
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roller 5 as a result of its contact with roller 4. When 
long machine stops are anticipated roller 5 may also . 
be separated from roller 6. 
Afourth roller configuration as shown in Figure 6 

5 is employed when the roller system is used to apply 
fountain solution for lithographic printing. In this 
configuration, roller 3 moves to its fourth position 
where it contacts the printing plate on cylinder 1 
while remaining isolated from roller 4 and the roller 

10 system. This is used as an aid to speedy washing of 
the surface of roller 3. At the end of a print run, or at 
other times as may be necessary, a solvent is applied 
to the rollers of the press inking system which 
reduces the ink on the rollers and the ink-containing 

15 solvent is then continuously removed during the 
"wash up" operation by a resilient squeegee blade 
applied to one of the inking system rollers. After the 
inking system has been cleaned in this way, a 
second cleaning operation can be carried out while 

20 the plate inking rollers are in contact with the 
printing plate and roller 3 of the damping system is 
also in contact with the printing plate, so that 
accumulations of ink on the surface of roller 3 are 
taken up by solvent and ultimately removed via the 

25 printing plate, inking rollers, and squeegee blade. 
This effects a significant reduction in cleaning time. 
It will be noted that roller 3 can move from the 
position shown In Figure 5 to the position shown in 
Rgure 6 without contiacting roller 4. 

30 Referring now to Figure 7, there is shown a 
lithographic printing machine comprising 6 units 
denoted by reference numerals 22, 23, 24, 25, 26 and 
27 and a means of transporting sheet material along 
a path (represented by the solid line 28) through the 

35 machine from a feeding station 29 to a delivery 
station 30. As the sheet material moves along the 
path it passes through the fluid applying station 
associated with each unit Basically the six units are 
identical to that shown in Rgure 1 except that units 

40 22 to 26 are ordinarily intended for printing only 
whereas the final unit 27 is intended for printing or 
coating. The machine includes a detector arranged 
to detect the presence of sheet material at a location 
along the path 28, for example at the feeding station 

45 29. The detector 29a may, for example, be in the 
form of a photocell or a proximity sensor as known 
In the art and is operably connected by means of a 
selector switch with a mechanism (more particularly 
described hereinafter) associated with the final unit 

50 27 and capable of operating in first, second or third 
modes depending upon the setting of the selector 
switch. 

When the passage through the machine of the 
sheet material to be printed or coated is initiated, or 
55 resumed after an interruption, it is desirable that the 
roller systems and the printing plates of the units are 
refreshed with the respective fluid before the mate- 
rial arrives at the stations where it is printed or 
coated. 

60 When the roller system of unit 27 is to be used in a 
printing mode in which it serves to apply a damper 
fountain solution to a lithographic plate, the operator 
can by suitably activating the selector switch cause 
die mechanism to operate automatically in the first 

65 mode, in this mode, when the detector signals that 



sheets are flowing satisfactorily, the mechanism 
brings the applicator roller 3 of unit 27 Into contact 
with the printing plate (if they have been separated) 
a pre-set number of machine revolutions before the 

70 material reaches the printing station and the speed 
of roller 6 of unit 27 is increased when the material 
reaches the printing station of unit 27. When the 
supply of material through the machine is inter- 
rupted, a signal from the detector Is given, and as the 

75 last of any material in train has passed the printing 
station of unit 27 the speed of the drive to roller 6 of 
unit 27 Is reduced to reduce the amount of damper 
solution being transferred to the applicator roller 3 of 
unit 27. The roller system Is thus in the first 

80 configuration shown in Figure 3 with the applicator 
roller3 remaining in contact with the printing plate 
on cylinder 1 to keep it moist. If the interruption of 
the supply of material Is protracted, the roller 3 may 
be tripped Into Its second position as shown In 

85 Rgure 4 in which it continues to be rotated as 
previously described. Units 22 to 26 operate in an 
identical manner. 

When the roller system of unit 27 is to be used for 
coating in which it serves to apply a coating medium 

90 to sheet material already printed by units 22 to 26, it 
IS desirable that the film of the medium on the roller 
and cylinder surfaces is renewed and refreshed by 
the time a newly started flow of sheet material 
reaches the coating station of unit 27, Similariy, it Is 

95 desirable that when the flow of material is inter- 
rupted the film of coating medium remaining on 
these surfaces is reduced to a minimum consistent 
with satisfactory working. This Is effected by the 
operator actuating the selector switch so that the 

100 mechanism operates automatically in a second 
mode. In this second mode when the machine 
detector signals that sheets are flowing satisfactori- 
ly, the following events occur at a number of 
revolutions of the machine (selected by the operator 

105 according to the work in hand) before the material 
reaches the coating station of unit 27; the applicator 
roller 3 of unit 27 is brought into contact with the 
plate on cylinder 1 ; the speed of the drive to roller 6 
of unit 27 is increased to a pre-selected speed; and 

1 10 the printing press blanket cylinder 20 of unit 27 Is 
brought Into contact with the plate cylinder 1 of unit 
27. Then, when the first material reaches the coating 
station of unit 27, the blanket cylinder 20 Is brought 
into contact with the material as it passes over the 

115 press Impression cylinder 21. When the supply of ^ 
material through the machine is interrupted, a signal 
from the detector at the feeding station is given, and 
at a pre-selected number of revolutions of the 
machine (not necessarily the same number as that 

120 selected for the initiation sequence) selected by the 
operator according to the work in hand before the 
last material reaches the coating station the applica- 
tor roller of unit 27 is moved out of contact with the 
plate on cylinder 1 and the speed of the drive to 

125 roller 6 of unit 27 is reduced. When the last material 
has passed the coating station, the blanket cylinder 
20 moves out of co-operation with the Impression 
cylinder 21 and the contact between blanket cylinder 
.20 and plate cylinder 1 Is broken. The roller system is 

130 now in the configuration shown In Rgure 4 and 
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continues to rotate with all constituent rollers kept In 
a moist condition. 

Alternatively when coating the operator may have 
actuated the selector switch so that the mechanism 
5 operates in a third mode. In this case, a course of 
events similar to that of the second mode takes place 
except that when tripping on, the third roller 5 and 
the applicator roller 3 of unit 27 (which have been 
separated from roller 4 under the influence of the 
10 mechanism operating in the third mode) are brought 
into contact with roller 4 before applicator roller 3 
contacts the plate of plate cylinder 1 and, when 
tripping off, the applicator roller 3 and third roller 5 
separate from roller 4 so that the rollers adopt the 
15 third configuration as shown in Figure 5. 

it will be apparent tiiat roller 3 of each unit Is 
driven at all times {except when power is off) during 
normal operations, irrrespective of machine speed 
or trip position so as to keep its surface moist to 
20 prevent drying out of any ink deposited on it during 
use as a damping system. If the roller system has 
been moved into the configuration shown in Figure 
5, it is advantageous to return it to the configuration 
shown in Figure 4 before resuming the flow of 
25 material so that the film of fluid on the rollers can be 
renewed and refreshed. 

The film of coating fluid can be relatively tiifck, 
whereas fountain solution requirements are normal- 
ly for relatively thin films. In order to assist rollers 4 
30 and 6 of unit 27 to carry heavy films their surfaces 
can be engraved with a regular pattern of cells or 
identations into the surface to provide a greater fluid 
carrying capacity. Such rollers are generally known 
in the trade as Anilox rollers, and the pattern and 
35 capacity of the engraved cells can be varied to suit 
different specific requirements. Various otiier 
finishes can be employed to assist rollers 4 and 6 to 
carry fluid such as chrome plating, etching, and 
micro-cracked chrome depending upon the nature of 
40 the fluid. 

To Improve the uniform distribution of the fluid 
being applied, each unit may include an additional 
oleophilic rider roller which runs freely in contact 
with roller 3 and, by attracting any Ink adhering to 
45 the surface of roller 3 to its own surface, assists in 
keeping the surface of roller 3 clean and able to 
maintain an even film of damping solution. In the 
case where the unit 27 is operating in the coating 
mode, this additional rider roller assists roller 3, by 
50 the reservoir effect of the fluid film carried on the 
surface of the additional roller, to present a uniform 
film to the surface on cylinder 1 . The additional 
rollers may be gear driven from rollers 3 and 
preferably, though not essentially, are provided with 
55 means for axial reciprocation. 

The surfaces of rollers 4 and 6 (and of the 
additional rider rollers if fitted) are relatively hard, 
while the surfaces of rollers 3 and 5 are relatively 
soft, a prerequisite of all these surfaces being that 
60 tiiey will be wetted by the fluids they apply, Includ- 

ing lithographic fountain solutions, solidus fluids for 
. . curing by exposure to ultra-violet radiation, emul- 
sions, spirit based lacquers, and varnishes. Special 
surfaces may be provided for rollers 3 and 5 to assist 
65 them to carry the fluid being applied, and to resist 



attack by chemical agents contained in the fluid or 
contained in fluids or materials used to clean the 
system. 

The drive between rollers 5 and 4 of each unit may 
70 be either by friction or by geared or other connec- 
tion, with a provision for the surface speed of roller 4 
to befasterthanthatof roller 5 when in operation. 
The gear ratio between roller 5 and 6 may also be 
selected so that there is a small difference in surface 
75 speed of these rollers to assist self cleaning. 

Referring now to Figure 8, this is a view of one side 
of the means provided for the support, adjustment 
and movement of the rollers, and for illustrative 
purposes they are shown in the same configuration 
80 as in Figu re 3, that is to say In their normal operative 
position applying fluid to the surface of the plate on 
cylinder 1. 

Roller 6 Is rotatably mounted in bearings can-ied 
by a member 59 secured to the printing machine 
85 frames, which also serves to carry the trough 2. 
Roller 4 is rotatably mounted in bearings carried in a 
further member not shown. The centres of rotation 
of rollers 6 and 4 are fixed relative to the machine 
frames. 

90 A bracket 60 is earned on a bush about the centre 
of roller 6, so that it can swing about that centre. It is 
restrained by spring 61 bearing against stud 62 and 
bracket 63 secured to the printing machine frames. 
Passing tiirough the spring 61 is a screw 64 which 

95 has a screw threaded portion engaging with a thread 
in stud 62, and a shoulder which abuts on bracket 63 
under the pressure of spring 61 . Roller 5 is carried in 
a bearing cup with a spigot 65 passing through 
bracket 60 and mounted into bracket 60 by means of 

100 an eccentric bush 66. This eccentric bush is provided 
with a wormwheel engaging with a worm carried on 
bearings fixed to bracket 60 and connected to shaft 
68. An adjustment of roller 5 towards or way from 
roller 4 is effected by turning screw 64 with a knob 

1 05 provided for that purpose. The small rotational 
movement of bracket 60 is about the centre of roller 
6 and thus no disturbance to the adjustment of roller 
5 to roller 6 takes places. Adjustment of roller 5 
towards or away from roller 6 Is affected by turning 

110 worm 67 by means of shaft 68 and a knob provided 
on the shaft, thereby turning the eccentric bush 66, 
which is an-anged so that within the relatively 
restricted range of adjustment normally required no 
significant disturbance to ihe adjustment of roller 5 

1 15 to roller 4 takes place as eccentric 66 turns. 

Roller 3 is carried in a bearing cup with a spigot 69 
passing through a bracket 70 and mounted into 
bracket 70 by means of an eccentric bush 71 . This 
eccentric bush is provided with a wormwheel engag- 

120 Ing with a worm 72 carried on bearings fixed to 
bracket 70 and connected to shaft 73. 

A spigot fixed to the machine frame has a 
diameter 74 concentric with the fixed axis of roller 4, 
and is bored through to permit the spindle of roller 4 

125 to pass into suitable bearings. The spigot carries a 
lever 75 rotatably mounted on the diameter 74. 
Projecting from this lever is a spigot 76 whose 
diarneter Is eccentric to the diameter 74, and bracket 
70 Is rotatably mounted on spigot 76. 

130 A further lever 77 is rotatably mounted on a fixed 
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8haft78, and is restrained by a rectangular block 79 
engaging in a slideway 80 machined in lever 77. This 
block is supported by a shaft 81 rotatably mounted in 
the machine frames, and the shaft 81 engages with 

5 the block 79 by means of a section machined with 
diameter 82 eccentric to the diameter forming the 
bearing portion of shaft 81. 

Lever 77 carries a link 83 which is attached to the 
lever by means of a stud 84. This stud can rotate in 

10 lever 77 and in link 83 and its diameters engaging 
respectively with lever and link are eccentric one to . 
the other. The stud 84 Is provided with a wormwheel 
engaging with a worm 85 carried on bearings fixed 
to lever 77 and connected to shaft 86. The end of link 

15 83 remote from lever 77 is attached to bracket 70 by 
engaging with an extension of the outside diameter 
of bush 71, that is the diameter of this bush eccentric 
to the centre of roller 3. 
It will be seen that the bracket 70 carrying the 

20 bearing cup supporting roller 3 is held in position by 
means of levers 75 and 77 and link 83. An adjustment 
of roller 3 towards or away from the plate cylinder 1 
is effected by turning worm 85 by means of shaft 86 
and a knob provided on the shaft, thereby rotating 

25 eccentric stud 84 and via link 83 rotating bracket 70 
about its mounting on lever 75 and hence moving 
roller 3 carried from bracket 70 relative to place 
cylinder 1 whilst leaving its setting relative to roller 4 
substantially unaltered. An adjustment of roller 3 

30 relative to roller 4 is effected by turning worm 72 by 
means of shaft 73 and a knob provided, thereby 
turning eccentric biish 71 so that the bearing cup 
carrying roller 3 is moved relative to roller 4 without 
significantly altering its position relative to surface 1. 

35 Now shaft 81 is secured to a gear 87 in engage- 
ment with gear teeth cut |n a quadrant forming an 
integral part of a lever 88 rotatably mounted in the 
machine frames. A boss 89 on an extension of lever 
88 Is connected to a double acting first hydraulic 

40 cylinder 201 (partially shown only in chain-dotted 
lines) in such a way that actuation of the first 
hydraulic cylinder can move boss 89 between pbsi- . 
tions 89 and 90. If the hydraulic cylinder 201 is 
actuated so asto move boss 89 to position 90, gear 

45 87 Is rotated one half tum and shaft81 with its 
eccentric portion 82 also rotates so that the block 79 
is lifted and lever 77 is turned anti-clockwise. Link 83 
is moved to the right so that bracket 70 Is moved 
clockwise carrying roller 3 out of engagement with 

50 the surface of the plate on cylinder 1 . Since bracket 
70 is mounted about roller 4, the contact between 
rollers 3 and 4 remain relatively undisturbed, and the 
rollers now He in their second configuration shown 
in Figure 4. The rollers may be returned to their 

55 operative configuration shown m Rgure 3 by actuat- 
ing the first hydraulic cylinder 201 in the opposite 
sense so as to return boss 89 from position 90 to 
position 89, upon which the motions just described 
are reversed. 

60 Lever 75 is also provided with an extension with a 
boss 91 connected to a second double acting 
hydraulic cylinder 202 (shown partially only in 
chain-dotted lines) in such a way that actuation of 
the second hydraulic cylinder can move boss 91 

65 between positions 91 and 92. Another extension of 



lever 75 carries a runner 93. As lever 75 is rotated 
clockwise this runner first approaches and then 
contacts a face 94 on bracket 60, and then further 
clockwise movement of lever 75 causes bracket 60 to 

70 rotate clockwise. Rotation of lever 75 and hence 
eccentric diameter 76 lifts bracket 70 relative to the 
axis of roller 4, thereby breaking the contact between 
roller 3 and roller 4. The continued movement of 
lever 75 causes bracket 60 to rotate and contact 

75 between rollers 4 and 5 is broken. 

When boss 89 has been moved to position 90 
and boss 91 has been moved to position 92, the 
rollers are in thisir third configuration shown in 
Rgure 5. Cleariy rollers 3 and 5 can be returned to 

80 their first positions by moving boss 91 from position 
92 to position 91 upon which the motions described 
above are reversed. 

Levers 75 and 88 are operated Independentiy, and 
when boss 91 on lever 75 is lying in position 92, so 

85 that the contacts between rollers 3 and 4 and 
between rollers 4 and 5 are borkeh, lever 88 can be 
returned by actuating the first hydraulic cylinder 201 
so as to move boss 89 from position 90 to position 
89. In the manner described, this causes roller 3 to 

90 return to contact the surface of the plate on cylinder 
1 while other roller contacts controlled by lever 75 
remain broken. The rollers are now in their fourth 
configuration as shown in Figure 6. 
It is particularly advantageous that roller 4 Is 

95 pre-wetted by roller 5 before contact is restored 
between roller 4 and rollers. The second hydraulic 
cylinder 202 Is supplied With its woridng fluid via a 
restrlctor which restricts the rate of flow of woridng 
fluid and hence the speed of operation of the 

1 00 hydrau lie cylinder. Lever 75 is therefore moved via 
boss 91 at a slow speed, so that when the boss is 
moving from position 92 to position 91 the runner 93 
first allows face 94 and therefore bracket 60 to return 
and restore contact between roller 5 and roller 4, and 

1 05 then only after a delay as the remaining movement 
of lever 75 is completed is the contact between roller 
3 and roller 4 restored. This "lost motion" between 
runner 93 and face 94 and the low speed working of 
the second hydraulic cylinder 202 constitutes a time 

110 delay mechanism. 

The hydraulic cylinders are controlled by solenoid 
operated valves of conventional design. Each valve 
is controlled by electrical signals either from a circuit 
designed to trip the rollers and other printing 

1 1 5 machine functions automatically in accordance with 
the presence or absence of material, of for manual 
operation to allow the operator to override the 
automatic functions. 
The flow of working fluid in each hydraulic 

120 cylinder is controlled by a conventional spool valve 
which may be moved between two working posi- 
tions by energising one or another of two solenoids. 
When one solenoid is energised, the spool valve 
moves to a first position and fluid flow in the hyraullc 

125 cylinder takes place so that its connecting rod 

coupling its piston to its associated lever moves to a 
first extreme position. It will remain in this position 
even if the solenoid is no longer connected to an 
electrical supply until the other solenoid is ener- 

1 30 gised. The spool valve is thus moved to its second 
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position and the hydraulic cylinder piston moves to 
its original extreme position and the lever Is moved 
accordingly. Again, even If the electrical supply to 
the solenoid is disconnected the spool valve and 
5 thus the hydraulic cylinder piston remains in posi- 
tion. 

Figure 9 is a schematic electrical diagram showing 
how selector switches and relays may be employed 
to control the hydraulic cylinders used to move 
10 rollers of the printing machine into and out of 
engagement Electrical power from a single phase 
supply is connected across supply wires 95 and 96. 
The contacts of all switching members are shown in 
Rgure 9 in the positions they would take up after all 
15 printing functions had moved out of engagement 
and the main power supply had been switched off. 

When the press oeprator first commences opera- 
tions he will connect the main power supply, and will 
switch on the printing unit trip functions, so that 
20 contact 97 opens, contact 98 changes over and 
contact 99 closes. He will also select the mode of 
operation of the circuit via switch 1 00; in position 
101 the circuit operates in a first mode for printing, in 
position 1 02 the circuit operates In a second mode 
25 for coating and in position 103 the circuit operates In 
a third mode for coating. 

Operation in the first mode as material begins to 
flow through the printing machine is as follows. 
Selector switch 100 is connected to position 101. 
30 When material is presented to the printing machine 
the detector 29a at the feed station 29 senses its 
presence and a relay coil (not shown) is energised, 
causing contact 104 to change position. Power is 
supplied to 3 counter 105 via a cam operated switch 
35 106 arranged to close once per machine revolution. 
Each pulse wa switch 106 counts one revolution. 
Now In the case illustrated in Figure 7, the machine 
must make 21 revolutions from the time material Is 
first sensed at the detector to the time it arrives at 
40 unit 27, If, for example, the operator requires certain 
functions to move into their print position ten 
revolutions before the first material reaches unit 27, 
he sets the counter 1 09 so that it counts eleven and 
then closes contact 107. Provided that the main drive 
45 motor is running "fonwards" so that a contact 108 is 
closed, power is supplied to relay coils 109 and 1 10. 
Relay 109 has a contact 1 1 1 which closes when Its 
coll is energised, and a supply is connected to 
solenoid 112 which operates a spool valve so that 
50 the second hydraulic cylinder 202 moves lever 75 
and roller 5 Is brought Into contact with roller 4 if 
they have been separated and roller 3 is brought into 
contact with roller 4. Relay 1 10 is a delay relay, and 
its contact 1 13 closes a few seconds after the coil is 
55 energised, and relay coil 1 14 is energised. Relay 114 
has a contact 1 15 which closes when its coll is 
energised and a supply Is connected to solenoid 116 
which operates a spool valve so that the first 
hydraulic cylinder 201 moves lever 88 and roller 3 is 
60 brought Into contact with surface 1, all before 

material has reached the station. When relay coil 114 
is energised a further contact 1 17 changes position, 
but does not change the state of the part of the 
circuit into which It is Incorporated. 
65 As the material reaches the printing station its 



presence Is detected by a switch 1 18 which is built 
into a transfer cylinder gripper and closed by the 
physical presence of material in the gripper. Other 
methods of detection such as photocells and pro- 
70 ximity sensors are commonly used for this purpose. 
A switch 1 1 9 Is arranged to close for a short time 
during the part of the printing machine cycle In 
which material, if present, would close switch 1 18. 
When both switches 1 18 and 1 19 are closed 
75 together, power is supplied to relay coil 120. This 
relay has a contact 121 which closes when the coil is 
energised, and this contact is In series with a switch 
1 22 which is closed during the part of the machine 
cycle in which the switch 1 19 is open. It will be seen 
80 that when this switch 119 subsequentiy opens, the 
power supply to relay coil 120 is sustained via switoh 
122 and contact 121. 

A further contact 1 23 of relay 1 20 changes position 
when the coil is energised, and provided switch 124 
85 is set to tfie position shown in Figure 9, that is for 
automatic operation, when a cam operated switch 
125 is closed during the next revolution of the 
printing machine power is fed to solenoid 126 via 
switches 124, 1 25, 1 17, 127 and 123. Solenoid 126 
90 operates a spool valve controlling a hydraulic cylin- 
der arranged to turn an eccentric bearing housing 
(not shown) in well known conventional manner so 
that the plate cylinder is moved into contact with the 
blanket cylinder. A further contact 128 of relay 120 
95 closes when the relay is energised so that power is 
supplied via a relay contact 129 and contact 1 28 to 
relay coil 130, whose contact 131 changes position 
so that resistor 133 is connected Into fountain roller 6 
drive motor 1 2 speed controller circuit 1 34 effecting 
100 a change in the rnotor speed, provided switch 135 is 
closed - this switch being for the purpose of 
switching off the power to the motor if required. 

A further contact 136 of relay 120 changes position 
when the coil Is energised, and via selector switch 
1 05 137, cam operated switch 1 38, and contact 1 36 

solenoid 139 is energised woricing a spool valve and 
hydraulic cylinder so as to bring the blanket cylinder 
20 Into engagement with impression cylinder 21. 
A further contact 140 of relay 120 changes position 
110 when the coil Is energised, and via contact 141 , 
selector switch 1 42, cam operated switch 1 43 and 
contact 140 solenoid 144 is energised working a 
spool valve and hydraulic cylinder so as to bring tiie 
inking rollers (not shown) into contact with the 
115 printing plate and start the ink feed. 

The circuit remains in the state now reached until 
the detector at feeding station 29 senses that the 
flow of material has been Interrupted. Contact 104 
switches and de-energises the coil 105, so that 
120 contact 107 of relay 109 opens and de-energises 
relay coils 109, 1 10 and 1 14. Contact 1 13 of relay 110 
opens immediately and re-sets the delay circuit to 
coil 1 14. Contact 1 1 1 of relay 109 opens, but the 
hydraulic cylinder controlled by solenoid 1 12 does 
1 25 not move since Its spool valve Is bistable. Contact 
1 1 5 of relay 1 14 opens, but the hydraulic cylinder 
controlled by solenoid 1 16 does not move since its 
spool valve is bistable. Contact 1 17 of relay 1 14 
changes position but the hydraulic cylinder control- 
1 30 led by solenoid 1 26 does not move since Its spool 
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valve is bistable. 

No meclianlcal movement lias yet tatcen place and 
the sheets already in train are duly printed. When the 
last sheet has passed the printing station on the next 
5 revolution of the printing machine switch 1 18 will fail 
to close in the absence of material. When cam 
operated switch 122 subsequently opens to test the 
position of switch 118, relay coil 120 is de-energised 
and its contact 121 opened so that until material is 

1 0 again detected by switch 118 coil 120 remains 
de-energised. 

When coll 120 is de-energised contact 123 changes 
position and the electrical supply is connected to 
solenoid 145 via selector switch 124 contact 117 and 

1 5 cam operated switch 1 25 at the proper time to 
operate the spool valve and actuate the hydraulic 
cylinder moving the eccentric bearing bush to move 
the plate cylinder out of contact with the blanket 
cylinder. 

20 Contact 128 of relay 120 also opens, de-energising 
relay coil 130 so that Its contact 131 changes position 
so that resistor 1 32 is connected into the control 
circuit 134 for fountain roller drhre motor 12 80that 
the speed of thefountain roller 6 is adjusted. 

25 Contact 136of relay 120changes position so that 
solenoid 146 is energised and the blanket cylinder 20 
is moved out of engagement with the impression 
cylinder 21 via switches 137 and 138. Contact 140 of 
relay 1 20 changes position so that solenoid 1 47 is 

30 energised and the hydraulic cylinder oi3erating the 
mechanism to lift the inking rollers off the plate and 
stop the feed of ink is actuated. 

The circuit renrialns now in this state until the flow 
of material commences again and is detected by the 

35 detector at feeding station 29. 

When the unit Is being used for coating, selector 
switch 100 is moved to position 1 02 so that the 
second mode operates. Relay coil 148 is thereby 
energised, contact 141 of relay 148 changes position, 

40 . and a power supply is con nected directly to solenoid 
147 so that the inking rollers are lifted from the plate 
and the ink feed stopped - If they are not already in 
this state - and the supply of power to solenoid 144 is 
interrupted so long as relay 148 is energised. Thus 

45 the inking system is disabled when relay coil 148 Is 
energised for the coater mode of operation. 

Contact127lsafurthercontactof relay 148,and its 
position changes when the relay coll is energised. 
When the flow of material commences and is 

50 detected by the detector at feedlrig station 29 contact 
104 changes its position and the same sequence of 
switching occurs as has been described, except that 
now, when relay coll 1 1 4 Is energised at a time 
determined by the setting of counter 105 and delay 

55 relay 11 0 and its contact 1 1 3, contact 1 1 7 of relay 1 1 4 
when it changes position is enabled via contact 127 
of relay 148, to supply power to solenoid 126 via 
selector switch 1 24 and cam operated switch 125, so 
that as solenoid 126 Is energised the plate cylinder is 

60 brought into engagement with the blanket cylinder 
before material has commenced to flow at the 
coating station. 

Furthermore, contact 129 of relay 148 changes 
position, so that when relay coll 1 14 Is energised a 

65 fiirthercontact 149 of relay 114 closes, relay coil 130 



is energised and contact 131 changes over so that 
resistor 133 is connected into motor control circuit 
134, and the speed of roller 6 is adjusted before 
material has commenced to flow at the coating 
70 station. 

When material starts to flow at the coating station, 
detector switch 1 1 8 closes and relay coi 1 1 2Q is 
energised so that the blanket cylinder 20 is moved 
into engagement with the impression cylinder 21 in 

75 the manner already described. 

When the detector atthe feeding station 29 senses 
that material flow has stopped, contact 104 changes 
position. Since a contact 150 of relay 148 is closed 
power can now be supplied to a counter 1 51 viae 

80 cam operated switch 1 52 arranged to close once per 
machine revolution. After a number of revolutions 
set by the operator, and If desired less than the 
number of revolutions taken for the last material to 
reach the coating station, the contact 153 of counter 

85 151 is closed, and relay coil 154 is energised. A 
contact 1 55 of relay 154 closes, and solenoid 156 is 
energised isothatthe first hydraulic cylinder 201 Is 
actuated and roller 3 Is lifted from the surface 1 
before the flow of material ceases at the coating . 

90 station. 

When the flow of material ceases at the coating 
station detector switch 118 remains open when cam 
operated switch 1 22 opens to test its position, relay 
coil 120 is de-energised, and the plate cylinder is 

95 moved out of contact witii the blanket cylinder as 
solenoid 145 is energised v/d svyitches and contacts 
124, 125, 117 and 123 as already described. The 
blanket cylinder is moved out of contact with the ^ 
plate cylinder as solenoid 146 is energised via 

100 switches and contacts 137, 138 and 136 as already 
described. 

If the third mode is to be brought into operation 
during coating, selector switch 100 is moved to 
position 103 so that relay coil 157 is energised. A 

1 05 contact 1 58 of relay 1 57 is thereby closed and 
energises relay coll 148 as well. When material is 
supplied to the printing machine, the various func- 
tions move into co-operation one with another in the 
manner already described with reference to the 

110 secondmode.When the supply of material Is 
Interrupted, the various functions move out of 
co-operation one with another as previously de- 
scribed for the second mode except that contact 159 
of relay 157 is now closed and, when relay coil 109 

115 lsde-energised,oneof its contacts 160 closes and 
power Is supplied via contacts 160 and 159 to 
solenoid 1 61 so that the spool valve controlling the 
second hydraulic cylinder 202 is moved and the 
cylinder is actuated to move rollers 3 and 5 out of 

120 contact with roller 4. 

To ensure that roller 3 Is out of contact with the 
plate if the cylinder ceases to rotate or If it should be 
turned backwards, a contact 162 is provided on the 
contactor which starts the motor running in a 

125 forward direction. If the motor is stopped or runs in 
reverse this contact will close and supply power to 
solenoid 156 which moves the spool valve controll- 
ing the first hydraulic cylinder 210 and If necessary 
actuates the cylinder so that contact between roller 3 

130 and the plate 2 is broken. Unless the forward running 
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contactor is closed one of its contacts 108 remains 
open and the relay coils 109, 110 and 114 controlling 
the means used to bring the rollers into contact with 
each other and the plate are disabled. 

5 Rollers 3, 4, 5 and 6 can be switched manually 
from the configuration shown In Figure 3 to that 
shown In Figure 4 by means of push button 163 
which energises solenoid 156 actuating the first 
hydraulic cylinder 201. The rollers can now be 

10 switched manuallyfromtheconfiguration shown in 
Figure 4 to that shown In Figure 5 by operating bush 
buttom 164 which energises solenoid 161 actuating 
the second hydrualic cylinder 202. To pass from the 
configuration shown In Figure 5 to that shown in 

15 Figure iB push button 165 is operated actuating the 
first hydraulic cylinder in the opposite sense. To 
return then to the original configuration push button 
166 is operated actuating the second hydraulic 
cylinder In the opposite sense. 

20 It wilt be apparent that certain additional electrical 
Interlock contacts can be included in the circuit to 
protect the printing machine and the operator from 
incorrect operation , Also, whereas the electrical 
circuit has been described in terms of multiplicity of 

25 relays and associated contacts, an electronic logic 
circuit or programmed logic controller with suitable 
interfaces could equally serve this purpose. 

It will be seen from the above that the embodi- 
ment described can be used alternately for the 

30 application of either a fountain solution to a lithog- 
raphic printing plate or a coating fluid of suitable 
composition. When used only for the application of 
fountain solution there Is usually sufficient frictlonal 
drive between rollers 4 and 5 to maintain constant 

35 rotation of rollers 4 and 3 when the rollers are 

tripped to the configuration shown at Figure 4. In this 
case the gear train 15, 1 6 and 17 and the second 
one-way drive device may be omitted In the Interests 
of economy and simplicity. 

40 Although the system has been hereinbefore de- 
scribed in combination with an offset lltho press to 
enable the press to apply either damping solution or 
a coating medium to the plate cylinder of the press, it 
is readily adaptable to enable fluid to be applied to, 

45 for example, the surface of a cylindrical rubber 
blanket or transfer roller or Indeed directly on to the 
surface of the material to be coated in a machine 
constructed primarily for another printing process 
rather than lithography or in a machine constructed 

50 especially for coating or In a part especially con- 
structed for coating of a machine for printing and 
coating. 

Referring now to Figure 10 there is shown an 
alternative manner of driving the various rollers of 

55 tiie machine. In this Figure, parts corresponding to 
parts of Rgures 1 to 9 are denoted by like reference 
numerals. In this case, the gear 7 of the plate cylinder 
1 (which normally rotates anti-clockwise as viewed 
from the left) drives a mating inter gear 41 on whose 

60 shaft 42 is a second inter gear coupled to the shaft 42 
by a one-way drive 43. If the shaft 42 is running 
clockwise, the second inter gear is driven by this 
one-way drive 43. A gear 44 on roller 4 engages the 
second inter gear and also a gear 45 of roller 3. In 

65 addition, tiie gear 44 on roller 4 engages a gear 



coupled to the shaft 46 of roller 5 via a one-way drive 
47. If this shaft 46 runs clockwise, drive will be 
transmitted via the one-way drive 47 to the gear 44 
on roller 4. Roller 5 is geared to roller 6 and tiience to 

70 drivemotor 12, and runs in a clockwise sense. 
Rollers 5 and 6 normally run slowly, driven by 
motor 12, while rollers 3 and 4 normally run quickly 
driven by gear 7, in which situation one-way drive 47 
slips and there is a slip between the surfaces of 

75 rollers 5 and 4. When gear 7 Is stationary, running In 
reverse, or running very slowly, roller 4 is driven by 
one-way drive 47 and roller 3 Is also driven via the 
transmission from motor 12 along with rollers 5 and 
6, while one-way drive 43 slips. 

80 Referring to Rgure 1 1 there is shown another 
alternative manner of driving the various rollers and 
again parts corresponding to parts of Rgures 1 to 9 
are denoted by like reference numerals. In this case 
the gear 7 of the plate cylinder 1 (which normally 

85 rotates anti-clockwise as viewed from the left) drives 
a gear coupled to the shaft 51 of roller 4 by a 
one-way d rive clutch 52 via an inter gear 53. If the 
gear 7 is driven anti-clockwise the clutch 52 trans- 
mits motion to the shaft 51 and hence to roller 4. At 

90 the other end of roller 4 a gear 54 is provided, 

meshing with a gear 55 fixed to roller 3 so as to drive 
roller 3, and also meshing with a gear coupled to the 
shaft 56 of roller 5 by a one-way drive clutch 57 
which is so contructed that if the shaft 56 is driven 

95 clockwise motion is transmitted by the cl utch 57 to 
the gear. Another gear 58 is provided on roller 5 
meshing with a gear on roller 6 and a gear on drive 
motor 12. Roller 5 Is driven by motor 12 in a 
clockwise sense. 

100 Rollers 5 and 6 normally run slowly driven by 
motor 1 2 while rollers 3 and 4 normally run quickly 
driven by gear 7 so that there is slip at clutch 57 and 
between roller surfaces 5 and 4. When gear 7 is 
stationary, running in reverse, or running very 

105 slowly, roller 4 Is driven by clutch 57 and roller 3 is 
driven by roller 4 while clutch 52 slips. 

CLAIMS 

110 1. A fluid application system for applying fluid to 
a moveable fluid receiving surface which system 
comprises: 

(i) an applicator roller moveable between a posi- 
tion in which it contacts said surface and a position 
115 In which it is spaced from said surface, 
(il) a source of fluid, 

(ill) a means of transferring fluid from said 
source to said applicator roller, 

(iv) a means of rotating the applicator roller at 
1 20 the same surface speed as the surface when It is in 

its position where it contacts said surface, and 

(v) a means of rotating the applicator roller when 
it Is in its position where it is spaced from said 
surface Irrespective of whether or not the surface is 

125 moving. 

2. A system as claimed In Claim 1 wherein tiie 
means of transferring fluid from said source to said 
applicator roller comprises a rotatably mounted 
second roller arranged to form a nip with the 

1 30 applicator roller both when it Is in contact with the 
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surface and when it is spaced from the surface and a 
nieterlng roller mounted for rotation so as to form a 
nip with said second roller and arranged to receive 
fluid from said source. 
5 3. A surface as.claimed In Claim 2 wherein the 
second roller and the applicator roller are geared 
together so that they rotate at the same surface . 
speed and the system includes:- 

(I) a first drive means for moving the fluid 
10 receiving surface, 

(ii) a first transmission system linking the first 
drive means and the second roller so that the 
applicator roller can be driven by the first drive 
means; 

15 (ill) a second drive means for rotating the meter- 
ing roller independently of the fluid receiving sur- 
face, and 

(iv) a second transmission system linking the 
second drive means and the second roller so that the 
20 applicator roller can also be driven by the second 
drive means, the first and second transmission 
systenis being so arranged that 

(a) in normal operation of the fluid application 
system with the applicator roller in its position 

25 where It contacts the surface, the applicator roller is 
driven from the first drive means and the second 
transmission system Is overridden and 

(b) when the applicator roller is tripped to its 
position where it is spaced from the surface and the 

30 first drive means is stopped or rotating relatively 
slowly, the applicator roller is driven from the 
second drive means and the first transmission 
system is overridden. 

4. A system as claimed in Claim 3 wherein the 
35 source is in the form of a trough containing the fluid 

and the transferring means includes a fourth roller 
dipping into the fluid In the trough and mounted for 
rotation so as to form a nip with the metering roller 
and geared to the metering roller so as to rotate with 
40 the metering roller. 

5. A system as claimed in Claim 4 wherein the 
applicator roller, the second roller, the metering 
roller and the fourth roller can adopt: 

(a) a first configuration in which the applicator 
45 roller is in a first position in which it contacts said 

surface and said second roller and the metering 
roller is in a first position in which it contacts the 
second roller and the fourth roller, 

(b) a second configuration in which the applica- 
50 tor roller is in a second position in which It is spaced 

from said surface but contacts said second roller and 
said metering roller Is in its first position, 

(c) a third configuration in which the applicator 
roller is in a third position in which it is spaced from 

55 said surface and from said second roller and said 
metering roller is in a second position in which it is 
spaced from the second roller but contacts the fourth 
roller, and 

(d) a fourth configuration in which the applicator 
60 roller is In a fourth position in which it contacts said 

surface but is spaced from said second roller and 
said metering roller is In its second position. 

6. A fluid applying machine for applying fluid to 
material which machine comprises, 

65 (1) a moveable fluid-receiving surface. 



(ii) a fluid application system as claimed in any 
one of Claims 1 to 5, 

(iii) a means for controlling the amount of fluid 
transferred from said source of fluid to said applica- 

70 tor roller, 

(iv) a means of transporting material though the 
machine.along a path to a station at which it can 
receive fluid from said fluid receiving surface, 

(v) a means of detecting the presence or absence 
75 of material at a location along said path, 

|vi) a mechanism actuable in dependence upon 
the detecting means and operable in 

(a) a first mode in which It regulates the fluid . 
controlling means such that the amount of fluid 

80 transferred to said applicator roller is adjusted in 
dependence upon whether or not material is present 
at said station, and 

(b) a second mode in which It moves the applica- 
tor roller between its positions and regulates the 

85 fluid controlling means such that the applicator 
roller is moved to Its position in which It is spaced 
from said surface and the amount of fluid transferred 
to it is adjusted at a selectable time interval before 
no further material is present at said station and the 

90 applicator roller Is moved to its position in which it 
contacts said surface and the amount of fluid 
transferred to It is adjusted at a selectable time 
interval before further material Is present at said 
station, and 

95 (vii) a selector switch operably connected to said 
detecting means for enabling the mechanism to 
operate in either the first mode or the second mode 
as desired. 

7. Afluid applying machine as claimed in Cliaim 6 
100 wherein the mechanism is operable in a third mode 

in which, in addition to carrying out the functions 
required by the second mode, it renders ineffective 
the means of transferring fluid from the source to the 
applicator roller, said selector switch enabling the 
1 05 mechanism to operate in the third mode as desired. 

8. A fliild applying machine as claimed in Claim 7 
when appendant to Claim S wherein, when the third 
mode Is selected, the mechanism causes the rollers 
to move between the second configuration and the 

1 10 third configuration in dependence upon the detect- 
ing means such that the rollers adopt the third 
configuration at a selectable time interval before no 
further material is present at said station and the 
rollers return to the second configuration at a 

1 15 selectable time interval before further material is 
present at said station. 

9. A fluid application system as claimed In Claim 
1 substantially as hereinbefore described with refer- 
ence to and as illustrated in Figures 1 to 6 of the 

120 accompanying drawings. 

10. A fluid application system as claimed in 
Claim 1 substantially as hereinbefore described with 
reference to and as illustrated in Figures 10 and 1 1 of 
the accompanying drawings. 

125 11. Afluid applying machine as claimed in Claim 
6 substantially as hereinbefore described with refer- 
ence to and as illustrated in Figure 7 of theaocom- 
panying drawings. 
1 2. A fluid application system for applying fluid 

130 to a moveable fluid-receiving surface, which system 
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comprises, 

(i) an applicator rolier, 

(ii) a source of fluid, and 

(iii) a means of transferring fluid from said 

5 source to said applicator roller, which transferring 
means comprises second, third and fourth rollers, 
wherein said rollers can adopt 

(a) a first configuration in which the applicator 
roller is in a first position in which It contacts said 

10 surface and said second roller and the third roller is 
in a first position in which it contacts the second 
roller and.the fourth roller, 

(b) a second configuration in which the applica- 
tor roller is in a second position in which it is spaced 

1 5 from said su rface but contacts said second roller and 
said third roller Is in its first position, 

(c) a third configuration in which the applicator 
roller is in a third position in which it is spaced from 
said surface and from said second roller and said 

20 third roller is in a second position in which it is 
spaced from the second roller but contacts the fourth 
roller, and 

(d) a fourth configuration in which the applicator 
roller is in a fourth position in which it contacts said 

25 surface but is spaced from said second roller and 
said third roller is in its second position. 

13. Afluid applying machine for applying fluid to 
material which machine comprises, 
(i) a moveable fluid-receiving surface, 
30 (ii) a fluid application system comprising an 
applicator roller, a source of fluid, and a means of 
transferring fluid from said source to said applicator 
roller, said applicator roller being moveable between 
a position in which it contacts said surface and a 
35 position in which it is spaced from said surface, 
(Hi) a means for controlling the amount of fluid 
transferred from said source of fluid to said applica- 
tor roller, 

(iv) a means of transporting material through the 
40 machine along a path to a station at which it can 

receive fluid from said fluid receiving surface, 

(v) a means of detecting the presence or absence 
of material at a location along said path, 

(vi) a mechanism actuable in dependence upon 
45 the detecting means and operable in 

(a) a flrst mode in which it regulates the fluid 
. controlling means such that the amount of fluid 

transferred to said applicator roller is adjusted In 
dependence upon whether or not material is present 
50 at said station, and 

(b) a second mode in which it moves the applica- 
tor roller between its positions and regulates the 
fluid controlling means such that the applicator 
roller is moved to its position in which it is spaced 

55 from said surface and the amount of fluid transferred 
to it is adjusted at a selectable time interval before 
no further material is present at said station and the 
applicator roller is moved to its position in which it 
contacts said surface and the amount of fluid 

60 transferred to it is adjusted at a selectable time 
interval before further material is present at said 
station, and 

(vii) a selector switch operably connected to said 
detecting means for enabling the mechanism to 

65 operate in either the flrst mode or the second mode 



as desired. 

14. A fluid applying machine as claimed in Claim 
13 wherein the mechanism is operable in a third 
mode in which, in addition to carrying out the 

70 functions required by the second mode, it renders 
ineffective the means of transferring fluid from the 
source to the applicator roller, said selector switch 
enabling the mechanism to operate in the third 
mode as desired. 

75 1 5. A fluid applying machine as claimed in Claim 
6 substantially as hereinbefore described with refer- 
ence to and as illustrated In Figures 1 to 9 of the 
accompanying drawings. 
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